The present letter presents an improved version of the Azimuthally Symmetric Theory of Gravitation (ASTG-model) which was presented for the first time four years ago (in Nyambuya 2010). Herein, we propose a solution to the standing problem of the λ-parameters in which effort we put the ASTG-model on a clear pedestal for falsification. The perihelion precessional data of Solar planetary orbits is used to set the theory into motion. As a way of demonstrating the latent power of the new theory, we show in separate letters that -one of the most important and outstanding problems in astrophysics today -the radiation problem; which is thought to bedevil massive stars during their formation, may find a plausible solution in the ASTG-model. Further, from within the confines of this new theory, we also demonstrate (in a separate letter) that the emergence of bipolar molecular outflows may very be an azimuthal gravitational phenomenon. Furthermore, we also show (in a separate letter as-well) that the ASTG-model does, to a reasonable extent explain the tilt of Solar planetary orbits.
INTRODUCTION
Four years ago (in the reading, Nyambuya 2010), we presented the Azimuthally Symmetric Theory of Gravitation (hereafter ASTG-model) where the azimuthal solutions of the Poison-Laplace equation are applied to the scenario of gravitation. At first glance, this theory appears as nothing more than the mundane azimuthally symmetric solutions of the well known Poison-Laplace equation, namely:
where G is Newton's universal constant of gravitation, Φ is the gravitational potential, ϱ is the density of matter and the Laplacian operator ∇ 2 , when written in spherical coordinates, is given by: 
(2)
The spherical coordinate setup that we assume is shown in figure (1) . At its inception, our initial thoughts and feelings were that the ASTG-model is but a banal theory of gravitation only extending the gravitational theory of Sir Isaac Newton from just being a central field phenomenon to an azimuthal and polar field phenomenon. It is for this reason that we muted the comment (in Nyambuya 2010) ⋆ E-mail: gadzirai@gmail.com
Figure (1).
This figure shows a generic spherical coordinate system, with the radial coordinate denoted by r, the zenith (the angle from the North Pole; the colatitude) denoted by θ, and the azimuth (the angle in the equatorial plane; the longitude) by φ.
that it [the ASTG-model] was not a new theory of gravitation. That view has since changed! As will become clear as we go, the ASTG-model is a new classical theory of gravitation which makes the seemingly ambitious hypothesis that the spin of a gravitating mass has a role to play in the emergent gravitational field c ⃝ 2013 GGN of the spinning mass. The ASTG-model is based 1 on the solutions Φ = Φ(r, θ) of (1), i.e.:
where Mstar is the mass of the central gravitating body, c is the speed of light in vacuum, r is the radial distance from this gravitating body, and λ ℓ : ℓ = 0, 1, 2, . . . etc are some dynamic parameters which in the ASTG-model are assumed to be related to gravitating body in question. This property that the λ's are dynamic parameters assumed to be related to the gravitating body in question is the ingenuity and novelty of the ASTG-model and is what makes the ASTG-model a unique and new theory of gravitation where the spin of the gravitating mass enters the gravitational podium.
We are going to make a few subtle changes in the formula (3). The first change is to do with the symmetries of this potential. The resulting gravitational field needs to have an azimuthal symmetry, the meaning of which is that Φ(r, θ) = Φ(r, −θ). For this to be so, then, for the Legendre polynomials P ℓ (cos θ), we will need only take the absolute values of the odd component of this function i.e., |P ℓ (cos θ)| for ℓ = 1, 3, 5, . . . etc. Thus, because of this, we shall redefine the Legendre polynomial to be given by P ℓ (cos θ), were: 3, 5, 7 . . . etc . (4) As to what would warrant the above redefinition, one must realise that in its bare form, the system of polar coordinates (r, φ, θ) is such that (r > 0) for (0 < θ < π) i.e., r is positive for any point above the plane θ = 0; and (r < 0) for (π < θ < 2π), i.e., r is negative for any point below the plane θ = 0. The usual convention is that we consider r to take only positive values. With respect to the bare form of the system of polar coordinates as described above, the redefinition (4) take cognisance of this fact that in the usual convention, r is assumed to take only positive values.
The second reasoning for seeking to make subtle changes in the formula (3), has to do with the time dependent potential Φ(r, θ, t) . This problem of the time dependent potential Φ(r, θ, t) has been tackled in the unpublished manuscript (see Nyambuya 2012a) What we will do here is to bring in the relevant portion of this reading (i.e., Nyambuya 2012a) into the present letter. It is argued in Nyambuya (2012a) that in the event that the gravitational field is time dependent, the appropriate equation to describe the gravitational phenomenon is:
where c is the speed of light in vacuum.
In solving (1) in the absence of a time variation of the gravitational field -we; as laid down in Nyambuya (2010) , assumed separable solutions for Φ (r, θ) , that is to say, Φ(r, θ) was set so that Φ(r, θ) = Φ(r)Φ(θ). So doing, we obtained an infinite number of solutions for Φ(r) and Φ(θ) and labelled these with a sub-script ℓ as Φ ℓ (r) and Φ ℓ (θ). In such a case, the resultant solution is the sum of all the products Φ ℓ (r)Φ ℓ (θ), i.e.:
Now, in the case of a time dependent gravitational field, the separable solution [i.e., Φ(r, θ, t) = Φ(r)Φ(θ)Φ(t)] emerging from (5) is such that:
Notice that the time dependence is the same for of all the gravitational poles. This means that in the event of a time varying gravitational field, the potential (3) is going to be given by:
What the above implies is that if we set G(t) = GΦ(t), then we have a theory in which the gravitational constant varies with time. This is what the work presented in Nyambuya (2012a) proposes, that, the long held speculative assumption of a time variable Newtonian gravitational constant can be justified on the bases of of (5). In the light of the aforesaid, we can now write (8) as:
Now, the gravitational constant in Term I, is surely no-longer the same gravitational constant in Term II as is the case in (3). To take this into account, let us write (9) as:
where the new constants G ℓ are now no longer the same as the traditional Newtonian gravitational constant G. The constants G ℓ are strictly and absolutely not depended on time, space or physical variable, they are pure constants of Nature. For the purposes of simplification, since we are not so much concerned here with the time dependence of the gravitational field, it makes sense to drop this from the formula (10) and write this formula as:
The difference between (3) and (11) is found in introduction of G ℓ . For convenience, we shall write, R ℓ = 2G ℓ Mstar/c 2 ; so that (11) becomes:
The terms λ ℓ and G ℓ are unknown and it is the task of the this letter to use available data on on the perihelion precision of Solar planets of make a just proposal of what these terms may be. Further, for both the interior and exterior gravitational field, the λ-parameters can not and can never dependent on the spacial coordinates (r, θ, φ), but may depend explicitly or implicitly on time, t.
In closing this section, we shall conclude by giving the synopsis of the present letter, it is as follows. In the subsequent section, we propose a form for the λ-parameters, we after we try to justify this proposal. Using the calculated values of λ1 and λ2 from Nyambuya (2010), we make preliminarily estimations of G1 and G2. In §(3), we write down the resulting equations of motion emerging from (12), where-after these equations of motion are applied in §(4) to the case of the perihelion precession of Solar planets. Lastly, in (5), we give a discussion and the conclusion drawn thereof.
λ-PARAMETERS
At the inspection of the ASTG-model, one of the first problems to be identified as an impediment to the theory is the problem of the λ-parameters. There is an infinite number of them and -to make matters worse; they are unknown. If this problem can not be solved, then, the theory is rendered obsolete. In Nyambuya (2010), we were able to deduce three of these λ-parameters i.e. λ0, λ1 and λ2 from the available data on the perihelion precession of Solar planetary orbits. The hypothesis of the ASTG-model is that these λ's dependent on the spin of the gravitating body in questions, hence they do not have universal values but are different for different gravitating bodies depending on their spin state. However, for λ0, this value is the same for all gravitating bodies, it is universal and is such that λ0 ≡ 1.
In part of our yet-to-published 2 on-going work on the ASTG-model, we have applied the ASTG-model to the problem of the rotation curves of galaxies which has led to the darkmatter hypothesis; this we have done in-order to seek a solution via the ASTG-model, to the galaxy rotation problem. In-order to have the ASTG-model fit the data of the rotation curves of galaxies and other physical phenomenon to which the theory has been applied, we find that if the λ's are defined such that:
or:
where Sstar = R 2 star ωstar is the specific spin angular momentum of the spinning gravitating object and S ℓ = √ G ℓ MstarRstar, is the ℓ th specific spin angular momentum of the spinning gravitating where G ℓ is are timeindependent constants with the same dimensions as Newton's gravitational G. Further, ωstar = 2π/Tstar is the star's spin angular frequency while Tstar is the star's spin period and; of the gravitating object whose spin period is Tstar.
If we set or write
ℓ , then (12), can be written as: 
EQUATIONS OF MOTION
In spherical coordinates, the acceleration a =r is given by:
The acceleration due to gravity g = −γ∇Φ, where γ is the ratio of the gravitational mass (mg) to the inertial mass (mi) i.e. γ = mg/mi. Though there may be reasons for γ ̸ = 1 (see e.g. Nyambuya and Simango 2014) , for the present, we shall -as is usually assumed; take the gravitational and inertial mass of a test particle to be identical physical quantities (i.e., mi ≡ mg =⇒ γ ≡ 1), therefore, the equation of motion for such a test particle in a gravitational field is given by a = g. Comparing the different components (i.e., the radial,θ andφ-components) of this equation of motion i.e. a ≡ g, one obtains the following equations:
for ther,θ, and theφ-component respectively. In the above equations, Jφ and J θ are the specific orbital angular momentum in theφ andθ-directions. Now, making the substitution u = 1/r, the equations (19), (20) and (21) transform to:
respectively. In (22) κ = J θ /Jφ = Tφ/T θ where Tφ and Tφ are the orbital periods of revolution in theθ andφ directions respectively. We shall investigate these equations of motion in future readings.
c ⃝ 2013 GGN, PREPRINT Version 1, pp.1-5 Table (I) . Column (1) gives the name of the planet while columns (2) and (3) give this planets distance from the Sun and the tilt of its orbital plane to the Solar equator respectively. Columns (4) and (5) give values of Ap, Bp for the give planet, while column (6) give the observed perihelion precession of the given planet and column (7) give perihelion precession of the given planet as computed from the ASTG-model. 
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DATA ANALYSIS AND RESULTS
In the reading Nyambuya (2010) , the ASTG-model's formula for calculating/predicting the perihelion precession of Solar planetary orbits was derived. In the present letter, we are not going to derive this formula again as one can -using the latest version of the ASTG-model; derive it by going through the same steps. As in the reading Nyambuya (2010), we take the ASTG-model only upto second order approximation in which case the resulting gravitational potential is given in (16), where-from, the resulting formula for calculating/predicting the perihelion precession of Solar planetary orbits is the one given in equation (17), where:
where Tφ and R orb are the orbital period and radius of the planet in question respectively. Equation (25) is the formula for the precession of the perihelion of an orbit that one obtains from Professor Einstein's GTR, hence the subscript, E. Now, if we set:
then, for the Solar planets, equation (17) will be given by (δφ/Tφ)p = Apa In reality, this is not what happens -though salvageable, it's a bit more complicated than that. Some of the predicted perihelion precession of that planets from the computed unknowns a 2 that on an acceptable scale, gives a good agreement with observation for all the five observations. We find that the following value a ⊙ 1 = 678.00±4.00 and a ⊙ 2 = 6.06±0.06 do just that. As can be read-off from columns (6) and (7) in Table ( . (27) With these values now having been calculated, the present ASTG-model is here put on a sure and clear pedestal for falsification.
DISCUSSION AND CONCLUSION
Prior to the enunciation of his triumphant, greatest and most admirable intellectual master piece in (perhaps) all history of science and human thought -i.e., his universal theory of gravitation in 1687, Sir Isaac Newton noted that his theory needed a constant -a constant that we now know as Newton's universal constant of gravitation, G. In-order to set this theory into motion -i.e., by placing it on clear and sure podium where a quantitative analysis and critical scrutiny of the theory could be made; Sir Isaac Newton made an estimate of the value of this constant, G, using the available data in his day. Once an estimate of this constant was known to some reasonable degree, it meant that if Sir Isaac Newton's theory is correct, this constant had to be the same for any pair of gravitating bodies anywhere in the Universe, it did not have to depend on the bodies in question. The fact that measurements upon measurements have proved time and again that this constant is indeed the same for all gravitating bodies is but a grand triumph for Sir Isaac Newton's theory -the theory does have a meaningful correspondence with experience; the theory is correct somehow. If it had been found that this constant was different for different bodies, it would somewhat spelt the demise of Sir Isaac Newton's beautiful theory of gravitation. On much the same pedestal, the present letter sets into motion the ASTG-model only up to second order approximation as we have calculated the two constants G1 and G2 using the available data. If the ASTG-model is correct in its current state as laid down herein, then the values G1 and G2 now leave the second-order ASTG-model as a theory with no free parameters, it (somehow) is ready to be falsified or verified.
The reader may wonder whether or not the ASTGmodel is a subset of Professor Einstein's GTR since to first order approximation, the GTR reduces to this PoisonLaplace equation (1). We have argued in Nyambuya (2012b) , that this not the case, the ASTG-model is different from Professor Einstein's GTR. Further, its a fact that Professor Einstein's GTR is currently the dominate and well accepted paradigm of gravitation (see e.g. Will 2006 ). Be that it may, it (GTR) has so far failed to explain not only the radiation problem (Bonnell et al. 1998) thought to affect the formation of massive stars in their nascences, but other problems too; such as e.g. the origins of bipolar molecular outflows, the Pioneer anomaly, the Earth flyby anomalies (Anderson et al. 2008) , the secular recession of the Earth from the Sun (Standish 2005) and that of the Moon from the Earth (Williams and Boggs 2009), amongst other problems. In an effort to demonstrate the latent power and potency of the AST-model, we shall show in separate reading that ASTG-model gives a reasonable explain of these ponderous phenomenon.
In-conclusion, one can safely say that; in its present form, the ASTG-model is -to second order approximation; a falsifiable theory. Further, given, the fact that the computed values of a1 and a2 give results that agree with theory is a good sign that -to second order approximation; the theory may hold a grain or an element of truth thus making it worthy of considerations.
